Abstract
revealed that a total of 83 genera belonging to 13 phyla were distributed throughout the GIT of contained the most diverse bacterial population consisting of 47 genera including 16 rumen-28 specific genera, followed by the large intestine and then small intestine. Bacterial species 29 richness was higher at the mucosal surface than in the local digesta, with the exception of rumen.
30
The majority of bacteria found on the rumen epithelial surface and within the small intestine 31 could not be identified due to a lack of known genus-level information. Thus, future studies will 32 be required to fully characterize the microbiome during the development of the rumen and the 33 mucosal immune system of newborn calves. This is the first study to analyze in depth the
34

Introduction
38
The gastrointestinal tract (GIT) of newborns contains a less diverse microbiome than that 39 of adults and the progressive colonization over the time increases this diversity (1) . Based on the 40 fecal microbiome of infants, the pioneer gut bacteria are comprised of facultative anaerobes such 41 as Staphylococcus, Streptococcus, Enterococcus and Enterobacteriaceae spp. during the first 42 few days of life (2). These species create the reduced-environment that is required for obligate RNAlater. Samples were stored at -80°C until further analysis. whereas the Shannon index was higher for colonic mucosal tissue than colonic digesta (Table 1) .
165
Gut bacterial composition of pre-weaned calves: Distribution of the predominant bacterial 166 phyla and genera along the GIT
167
In total, 13 bacterial phyla were identified within the pre-weaned calf gut microbiota, and 168 these were dominated by Firmicutes (42.7%), Bacteroidetes (36.3%) and Proteobacteria
169
(11.9%). However, the relative abundance of these major phyla varied within the mucosa-and were detected in both the mucosa-and digesta-associated communities in all GIT regions.
189
When the bacterial composition among the different GIT regions was compared using 
289
The analysis of digesta-associated bacterial community along the GIT of a 2-year-old the tissue-associated microbiome was another distinct feature in the rumen of pre-weaned calves.
344
The Proteobacteria species associated with rumen epithelium of dairy cows were different from 
364
In contrast to the rumen, the small and large intestines revealed higher bacterial diversity
365
(Shannon index) in the mucosa-associated community than that of the adjacent digesta. Besides,
366
the species richness (Chao1) was also higher in the mucosa-associated communities of jejunum, which has been studied more extensively than the small intestine community. 
